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\wm i ] 

TK-jfe^: ( i ) 

(Rf^a 

(RAb — C— COOM 1 ( 1 ) 

(OCORf 3 ),, 

R f 1 StfR f 2 »i> |BJ-Xl4#**oT, H, F, ^Xftl ~2 0W7^tn7 
£L < it, JSt&gfc 1 - 2 0 ox.-T^mmtt? )i>*vTfr*)V&Z&L, R 
f 3 »4, mi ~2 o^^nr**;^, Xi4, £X$fei -2 0©x-f/H»*t 
t7^tn7MA-i^U M 1 14, H, NH4, Li, NaXliKigL, a&tfb 
t±> 0~2O3£$c£^U d»4, 1 ~ 3 0&&i&1r 0 jg. U a, bStfdte, a + b + 
d = 3 Zffitz+o R f 1 , R f 2 Rl/R f 3 14, R— CfcoT *> «fc ^U^ctv^ & <fc 

V>o ) 

IIS^^ 2 ] 

R f 1 ^tfR f 2 14, iHj-XliUfcoT, 
A (C F 2 ) f (C H 2 ) . - 

(5W», AI4, HXtiF**U f 1~6<D^SU g(4, 0 - 3 OlE»«+ 
o ) -e£>&W*3Uffiii&0 2 - 7* 

[111*313] 
R f 3 (4, 

A (CF 2 ) h (C H 2 ) i - 

AJ4, H!JU4F£^U hl4, 1 ~ 4 <Dg$fc*gcU i (4, 0 ~ 3 Og&£3H- 
o ) , 3U4, 

A (CF 2 ) j [CFX-CF2 (CH 2 ) P 0]m CFX- 

(sS;*, X(4, FXtiCFz j 14, 0-3Olt^U p 14, 0~2<Z>3£&£ 

ScU m»4, l~3M*$to A (4, fflB^ Lfc «> tf> 1 m Co ) -Cfc^ilt^ 1 X 
(4 2 1B*«> 2 - 7 ;w * * ~> * ;v # > 

[flt*A4] 

R f 1 f 2 {4, m-XttUfcoT, 

A (CF 2 ) n- At4, HXf4F£^U n(4, 1 ~ 3 <9^3&£3e-fo ) "9 

R f 3 t4, 

A (CF 2 ) q (C H 2 ) r - 

(5£<K Af4, mttmLtzi><DtmK» qt4, 2~4£>»e£^U r (4, 0~lWi 

[If 5 ] 

2, 3 XI* 4 WR<0 2 -T^** 

[1**96] 

tb-«S: (2) 
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Mb 2] 




COOM 1 



(2) 



R f 1 JSlVR f 2 li, (SJ-Xti&fco-C, H> F, #tfc& 1 ~- 2 0O7Hn7 

1 li, H, N H 4 , L i, N aX»±K*r*U aRVbli, 0-2©S»t*U dtt. 
1 ~30g£$c£^-fo <IU a, bRtfdtt* a + b + d = 3 ) "C**it* 2 

-t Ytx Tia-flSsS; (3) 

R f 3 COZ (3) 

(R f 3 ti, R3H&1 ~2 0 07^07^**, Xtt* JKXftl ~2 O^i-riH 
|^|7Jl'tD7)^)H^L, Zti, -OM 2 XJiYfcfcU M 2 it, H> N H 4 , 
Li> NaXI±K**U YW\ FXfJC 1 *^-fo ) -ClE§*l47^*^Mb^li 
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[0 0 0 1] 

ti > 2 - T )V * * * )V # WMMItS'J KM-f * 0 

[0 0 0 2] 

m^\&.-+ & * 9 *7)\'*v<<v77->* m&mn t Lxn % v )\>* n ^ y -? 

r-^7i^^i-f;i/ [ (C F 3 ) 2 C = CFOR> R fiDHbJc**] fcKMn0 4 T 
^kLt#f>Wt Kn4->*;^f >SSx^f ;v [ (CFs) 2 C (OH) COOR] if 
%\btiX^Z> (flxl*, IMSI^CiSU #fiS 0 ) o L^L£ri<<b, KM n O 4 Ui*9iU^-f 

&Mno 2 o^s^raa^^o 

[0 0 0 3] 

KM n O 4 <Dtt,t>*)\z (CF 3 ) 2 C=CFORfcH 2 0 2 xmct^Ki O2 Sfcrt**n<b 
ittv^ (flUtf. ^Jtltlo ) o L^ffc^e>. H 2 O2 *fc-?{± % W^fiv^f 

[0 0 0 4] 

7;i/to2-kKn + y*;v#>iSOiXf;^LTIis IC, [CF 3 (CF 2 )ki 
] [CFs (CF2 ) k 2 ] C = CF (OR) (5*>K Rl±, JJMfc***; k 1, k 2I± 

&T\Z.mtLX'&bilZ> [CF 3 (CF2) ki] [CF 3 (CF2 ) k 2 ] C (OH) 

cooR^^n<biiTv^ ($ix.if, #fr:fci&2#Bao ) o 

[0 0 0 5] 

LfrL%i>*t>, Z.<r>7)V*u 2 - t. Kn •> * ^?K>S6w O HiC7 v'MSrtA L/;i 
[0 0 0 6] 

[#^m 1 ] <&mW 61-286348 #<2r$R (Iff 1 ) 
mW$&2] ^2 0 0 2-2 3 4 8 6 0^^ (f»*« 1 ) 
[»Jtll Utebaev U. et al. ; Izv. Akad. 
Nauk SSSR Ser. Khim. , 2 ( 1 9 7 4) 3 8 7) 

[0 0 0 7] 

T*y)\<***si3)v# >wmmi*fr ht£*> wm^n * - t k & * » 

[KM=£rfil^-r^7ti60^] 
[0 0 0 8] 
*fHKti> TIB-^ (1) 
[0 0 0 9] 

Hbi] 

(Rf^a 

(RAb — C — COOM 1 ( 1 ) 

I 

(OCOB£*) d 
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10 0 1 01 

R f 1 £1>*R f 2 it. W-Xli*»ot, H, F, &3S&1 ~2 0W7^*D7 
/U***. £L<ti, £t#&l ~2 OeDi-T^V&fc^^v^DT^^a&fc&U R 
£ 3 it. &#&1 ~2 0W7^tn7W^, Xti, J£*fifcl ~2 0 <Ox-x;VHfc*-& 
^7^07^+^31*^1, M 1 it. H, N H 4 , Li, N a3LI±K£:^L, aS^b 
li, 0~2OH8fc£5cU dit. l~30£&fcfH\, lit, a, b&tfdli, a + b + 
d = 3*mtto Rf 1 , R f 2 StfR f 3 it. |BJ~-C*o-C<> J: v> L#fc^Tv>T <(> * 

[0011] 

#5&iEti, TIB-fe^: (2) 
[0 0 12] 
lit 2] 



(Rf 2 ) b C — COOM 1 ( 2 ) 

(OH) d 



[0 0 13] 

(jS*, R f 1 RVR f 2 it. ffl-OUifcfcoT, H, F, jftXSfcl ~- 2 0^)7Wn7 
£L < l±, ~ 2 0(5x-f )HM7;^n7;^;H*^L, m 

1 it. H, NH 4 , L i „ NaXliK^L, aRCbtt, 0~2OM:fc^L, di±, 
1 ~30fE^*^o ffiU a, bXtfdtt, a + b + d = 3 tmiz-to ) -?&3tLft 2 
-t Kn*^*>u#yBMM|#fc % TIE-flS:^ (3) 
Rf^COZ (3) 

(R f 3 li, ~2 0^7^tn7H^ Xtis #ti&$Cl ~2 0<D^-r)l>m 

*£-#7A':*n7/i'*/Hfe*&U Zfi, -OM 2 XttY«:*U M 2 it. H, NH 4 , 

txxrMt?*SitJ: ^ ±%2 - T *s )V is ijfrtf WkM1rZ>Zt X 0 

& & 2 -7">^t + >'*^^ >flftSNW*:o*j6*te-e* & o 

[0 0 14] 
[0 0 15] 

$m©2 -T'>^^ + '>*;v"K>mfl^#f4> ifBlMtft ^ l«ff o Wif i: i 

fctj: OK^i-at a 0 ±ma&t Lxit. mm*. _tsa-£ 7 ? mM&fe<v&& 

>rmmmw*mttimfthtz'ik<Dnm*?-mj&. ±f2#? v 

^Vy h & ffl V* iz&if% j]m&mf bti&o 
[0 0 16] 
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10 0 17] _ 

iB-jftrt (l) fcfctfiR f 1 , R f 2 R^R f 3 tt, ±|B2-T-»W**V*^#> 

C-Htt^O»*a«»«ltt*:#l«fCft5e-r*c:i:*«»*L<, ±IB#®iS1±flB* 
»»$*feO^±SB2 -7 V>u**^* «r»^***v*ffljiCfflv>*^-C 

[0 0 18] 

±IB-«A (1) K£v>t:, aRX/bit. 0-2OSSc^L, d«U 1 ~ 3 OS£$c*& 
i"o ilU a, b&tfdli, a + b + d = 3 *8t*rTo ±IB d ti, ®Ht^a*<0&-C> 1 
~2<7)&mm*L<. lri** Lv> 0 
[0 0 19] 

±K-«t* (1) K#v>T, Rf 1 fctfRf 2 J±, R|-Xtt**oT, H, F> 1 
-2 0O7^*n7M/Ht, 5gL<(i> j^fH^l - 2 0Ox-f 7^tn7 

^^«IB*^i3v>-c, \-7)V*uT)\s*)V&\ tit, >pt£ < *> liaoH^ $ Flcfim$tL-c 
-2> 7 /u * * TftBfc-f & o 

<T> H t5 s F Kg1& $ tLT *> (7) £ * o 

±fB^-7 i ;V'^#^ , 7;V5t-n7;v^;V*i: LTJi, - (CF 2 O) k -> - (CHa C 
F 2 O) k -> - (CF2CF2O) k - (CF (C F 3 ) C F 2 O) k -> -*L<b 
Ol^bi - (C F 2 C F 2 O) k - (CF (CF 3 ) C F 2 O) k - (k 

[0 0 2 0] 
[0 0 2 1] 

_t|BR f 1 RtfR f 2 KJ3V>T, ±|a7A/*n7A'*A'»^*»:0»4 L^±RS±9> 
«fc Lv\fcRtt5, JEfc#$tv>±RI4 3, Lv\hRli 2-C*& 0 

±IBR f 1 RtfR f 2 Kj3V>T, ±|BJ.—r^«HMr*7^*n7>W*>l'*«)**Sk©# 
l£LV>±Rli8, i lA>_tRli5. IKff$U>±|Rli2 , e44c 

[0 0 2 2] 

_tiBR f 1 RlfR f 2 IWj-XtiUfc^T, -ft* : 
A (C F 2 ) f (C H 2 ) g — 

o ) -eab4£ t*«»* LV>» 
±IBAi:L-Cfi> F«Hv\ 

±|Bf ©fip* Lv>±Rti4, J: IJ«F4 Lv>±Rii3, 3Efc#* Lv\hRJi 2 t?**o 
±fBg<0$f £ Lv*±Rtt 1 -C* <9 > ±|BgWt0 tv> 0 
[0 0 2 3] 

±|BR f 1 3Stt>*R f 2 \±, ISI-XfiM'fcoT^ -ett-rtL, CF 3 ->CF 3 CF 2 ->C 
Fa C F 2 C F 2 CF 3 C F 2 C F 2 C F 2 £ b&£ «9«F* Lv> 0 
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*&i~2 0<Oi--r^Bft3R^7;v^nr;w^;H6*^i-o 

±|B7 ;w * n r * * )\>&X. tfJiBB^- r 7J^nr;K ±IB£& L*: 
[0 0 2 5] 

±ia-Afc£ (i) *^e>m*J:^-coR f 3 -c&<k JtsaR f 3 vfemt tt 

10 0 2 6] 

±IBR f 3 Kfc^T, ±E7**n7****«**ft^* Lv*TISl4 2> «t«5»tb 
v>TRRl4 3 "Cab •) . *f £ Lv>±PJU4 9, J: «9 Lv>_tRRl4 4^2.. 
±1BR f 3 K4jv>T, ±&*-?*WM**7***7 tv^TPl 
(4 2-Cfc*K $fi Lv*±BIH4 8 4 *3 «P£ Lv>±P£l4 4 -C&*o 

[0 0 2 7] 
±KR f 3 14, 

A (C F 2 ) h (C H 2 ) i - . A ft 

AI4. ±IB36«tfetOfcRfC**« ht4, 1~4«^U i 14, 0~ 

3 ©SE»«r*"to ) > X14, 

A (CF 2 ) j [CFX-CF2 (CH 2 ) P 0]m CFX- 

Xf4, FXttCF 3 **U j 14. 0~3O»&**U pl4, 0 - 2 ©SE*fc* 
*U ml4. l~3«^t. At4, ±|S5fe*Lfc**>fcWI t ) XhZ>Z.t 

[0 0 2 8] 

±»hO±Rt±3-C*ait**J:«J»*t<, ±IEj*>±Rti* 2i?*4ii:A»J:»)ffi 
[0 0 2 9] 

±|BRf 3 tt, CF 3 -, CF 3 CF 2 -> CF3CF2CF2-, CF3CF2CF2 
C F 2 H C F 2 H C F 2 C F 2 H C F 2 C F 2 C F 2 X14. HCF2 C 
F2 C F 2 C F 2 fcd*JE£«p* LV>o 

[0 0 3 0] 

±fB-*fc* (1) fc*3V*-C, Rf 1 > Rf 2 WRf 3 R— e*oTfc*v>L*&o 
X^X i> 4v> 0 

±8e _^ d) £J3V>-C, jL©d#2~3 0»Sfe*&-r»£\ diSORf 3 J4. ffl-t? 
*o"CUv>L*4o"Cv^tJ:v>U a**2 -CfcaSIr^ a1®OR f 1 J4R|-"C*oT 
4v>L#l>5:oTV>T<{>4v>U b* J 2t^^^ biSOR f 2 {4|WJ-t?*>oTi J:v> 

[0 0 3 1] 

±K-ft«: (1) K45V*T, R f 1 &t>*R f 2 t4, H-XI±*fcoTs 

A (C F 2 ) n — x ^ „ 

R f 3 »±, 

A (C F 2 ) q (C H 2 ) r - ^ 
A14, ±|B3fe*Lfc40fcraCo q{4, 2~4©lES:*:3fcU r {4, 0~1«1 

[0 0 3 2] . , 

±E-«* (1) fc*v»T, M 1 i4, H, NH 4 .Li, NaXteKfc^-To ±§BM X 
LT (4, #TOtt3iJ fc Ltfffi Lfc&. jbn*M&££ J: «9 #J& fcifc* L»* /Sn?N H 4 **Sf 
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[0 0 3 3] 

±K-«J:^ (l) kUtt, 
(CF3) 2 C (OCOCF2CF2CF2CF3) COOM 1 , 
(C F 3 ) (CF3CF2) C (OCOCF2CF2CF2CF3) COOM 1 , 
(CF3CF2) 2C (OCOCF2CF2CF2CF3) COOM 1 , 
(C F 3 ) C (OCOCF2 CF2 CF2 CF3) 2 COOM 1 x 
(CF3CF2) C (OCOCF2CF2CF2CF3) 2 COOM 1 , 
(C F 3 ) C (OCOCF2CF2CF3) 2 COOM 1 , 
(CF3CF2) C (OCOCF2 CF2 CF3) 2 COOM 1 , 
(C F 3 ) C (OCOCF2 C F 3 ) 2 COOM 1 , 
(CF3CF2) C (OCOCF2CF3) 2 COOM 1 , 
(CF3) C (OCOCF2CF3) (OCOCF2CF 2 CF 3 )COOM 1 , 
(CF3) C (OCOCF2CF3) (OCOCF2CF2CF2CF3) COOM , 
(CFa) C (OCOCF2CF2CF3) (OCOCF 2 CF2CF 2 CF3)COO 

M (CF 3 CF2) C (OCOCF2CF3) (OCOCF2CF2CF3) COOM 1 , 
(CF3CF2) C (OCOCF2CF3) (OCOCF2CF2CF2CF3) COO 
M 1 , 

(CF3CF2) C (OCOCF2 C F 2 C F 3 ) (OCOCF2 CF2CF2 CF 3 ) 
COOM 1 

(M 1 ti, ±&femVtzi>(DtmKo ) **«J:0#*UV>. 

**, fllx.!*, TE-tt* (2) 
[0 0 3 5] 
lit 3] 

(Rf*) b C — COOM 1 ( 2 ) 

(OH) d 

(aJ^Rf* , Rf 2 , M 1 , a, b&tfdtt, ±|BSe&L til! to ) -CifeSft 

f 3 CO- (Rf 3 ti, ±SBj£*L;fc<t>S>fcEiX« ) ^lAt^W^L^o 
[0 0 3 7] 

±»2-fcKn*S'*/U#VW»flcfcLT*4, (CFa) 2 C (OH) COO 

M 1 , (C F 3 ) (CF3 CF2 ) C (OH) COOM 1 , (C F 3 C F 2 ) 2 C (O H 
) COOM 1 , (CF 3 ) C (OH) 2 COOM 1 , (C F 3 C Fa ) C (OH) 2 CO 
OM 1 , (CF 3 ) C (OH) 2 COOM 1 (M 1 14, JilBfeffe Lfc *> «> * W £° ) 

tv> 0 
[0 0 3 8 ] 

(A) d=lt?&&i^" 
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3 ) 2 C = CFOR 1 , R 1 ti\ 2 or****] *#*»fe>ft*. 

±|B7;V5i-nT;w^-;Wi-rJW^<b±ia2-ii Kn*?/#*r/ti^t*'tfl*7iK 

it Z> _ 
±fiai^Rt&fcfCtt, Ru0 4 «rft**»J:i)**feM*-Cfflv»*mftR£ 

Ru0 2 • nH 2 OnuCl 3 • nH 2 0*Ot»B#**«<t«I^R u O 4 \zLX& 

> *MtOs0 4 KlLTBMfcJRlS»c»4***»«t»«rtb*- ^2 0 0 2- 2 3 4 
8 6 O^&m-KMK&itfclS&tf&Wbt' 1 ** 
[0 0 3 9] 

(B) d = 2-Cifc&&'& „ _ 

C F 3 (CFa) tCFCFaO ttt, 1-1 7<0«B***U — C F C F 2 0 

ti, i#*^#ai**to ) ■c**^*-fb<rtfc*»«««kL"cfflvs j. org. ch 

em , 3 1, 2 3 1 2 (1 9 6 6) B«W>2r8;fc1fcv^ CF 3 (C F 2 ) t C (OH) 
2 COOH ttt, JiES&fcLfcfcOiirato ) ft* 

(I) Rf 3 COOH (Rf 3 ti±|B3feilLfc tot Rite ) *&»e>ft*»nr ✓ftT 

(II) R f 3 COOM 2 (R f 3 WLki&fc^bfcfcOfcraCo M- tt, H> NH 4 , L 
U NaXM;K**-*\> ) ^fcSft*******!**©**^ «**»*«*** 

(I°I I) Rf 3 COOR 2 (Rf 3 \±±.UfemVtzi><DkmCo R 2 ^ £*»1 ~ 1 

(IV) Rf 3 COOCOR 3 (Rf 3 &±.$ZfemLtzi>Vb®Co R 3 ti. Rf 3 X** 
£X&1 ~ 1 2<DTfr*fr&*&-? 0 ) ^*Sft*»4&***f1MB3-£*RJ&o 

Ji|B°(I) 4 ~ (I V) 03f£0*-e*>> i*fm, J0W£O!Ba^ (I) XI* (I I) <& 

_LIB (I) <DXmK&VZ>±.^vr>ttTi')l'£LX\t, Rf 3 COF, Rf 3 COC 
K Rf 3 COBrXiiRf 3 CO I (Rf 3 Wt_tJE3fe*Lfc El Co > ^Wftfcffi 
v>UiV>^ Rf 3 COF>Rf 3 COC LV>o 

*»S©2-T^^**^*^*>'»»<W***'*"**t fefc LTWu (2) 
-C*£ft* 2 — V* Kn*3/* TIB— tt* (3) 

Rf 3 COZ (3) 
(R f 3 14, JttB5fe*Lfct><&fcra Zt±. -OM 2 X»4Y*£U M 2 H 

. NH 4 > L i> NaX«K4iU Ytt, FXttC 1 ) ■C**ftft T**^ 

Vo^mZ JtiB (I) «)*tfeK:*»t*±IB^ny>ft7V^O^n^5/*«FXttC IT? 
£*#}£> Xtf, JtfB (I I) O*tfcT?*« 0 

±ia°(i) 4 o^i:tr(is $ix.i4\ y#cio»^, o~ 1 o or^$SH^> ^v-ev 

, b;vx>, ^n.n*)l/AfO*«MlO*ttT, ^bf-*-^Sr±BBR f COOHfc 
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foT-tZZlHZt*)±ttT)l>*;<(Mt&®tLX&*v?'< K [Rf 3 COC 1] 

0-1 OOICOIEH-Cx kTyy>, H;x**T3>*«>»»H*0 f 

0 8-1. 2 £*Oi£ffl-CiST U IM»Hi»t*il:*«)ft**** , *H r ^* l *« 
[0 0 4 4] 

±R (I I) OHmtLXK, v^n^^-9->, *>"tf>\ MWt> 

Ko^->*J^^$^ RV, ±S5R f 3 COOM 2 t*50-10 0T2XBL1BZ 

±|EJft ±K2-tKn + v*j^yWm:WL0. 7 - 5 HS*-C«ffl;J-* - 

bimt t<, ±JB2-i: Kn*->*^#>t»i#i:»t*±SlR f 3 COOM" Offi 
TitiO. 7 - 2 ^*WtSffl*«»i Lv»o 
[0 0 4 5] 

±B (I I I) 4>;£i*-tM£ffl-t*±SeR f 3 COOR 2 KfcttfcR 2 fcLTli^ 0flx.tf* 
[0 0 4 6] 

±|B 2 - T -> ;v * * *s * )V ^flM****^ h*Z> wmm^M i>ttz. *%w<r>—Dx& & 
*%W<Dftm&mH*> (i) ■e**^S2-T5/^**->*^^>BM»*fl t 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 

[fiwo^l 

10 0 5 1] - — 

^H^(0 2-TV^**->*>u#^iftSI*#tt, ±i£tf>flWU *)&&£>T% ^TO14#J# 
fcLtflOTtSuH^ISo ^ISWOlMBS^HiN ±122 -T^** 

[$&§§ * flife-f * OIAOI1] 
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10 0 5 3] 

*J&ffll [ (C F 3 ) 2 C (OH) COOCHs 

faTn-K **p«N MttXtfiJBMF"**-*-* l 0 0 0ral=oDA*75^3fi:> 
(CFs ) 2 C = CFOCH3 *53. Og (0. 25mol)> RuOj * nH2 O* 
0. 03g (0. 2 5mmo 1 ) . K 2 COs *1 7. 3g (0. 13mol) 
4 0. 0gtt&^ giaT-e«#L^7&'<b> 1. 7 mo 1 /L&M*** * 
TLX, RuOz • nH 2 0^e>Ru0 4 *»£**fc#e>KJ6*"**:. 6*WKI&** 
^WjfifC, 1. 7 m o 1 / L*l«tt h 'J AOfta*tl* 1 4 7 g (0. 2 5mo 
1) fcfcofco Ru0 4 **Ru0 2 • nH 2 Ol^ofcW, Rl£«#fcri»e> R u O a 
• nH 2 OfcttBOU if.M^iiD-^ML/Co » * *Lfc*«WI * * ° 
7h/57-f-t»*fUki^ (CPs) 2 C = CFOCH 3 W9 9. 8%T, 
(CF 3 ) 2 C (OH) COOCH3 7i*«^9 0. 5%"C#P>ii^o 
10 0 5 4] 
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